A Gram-stain-negative, rod-shaped, bacterial strain, B448-2 T , was isolated from an ice core from the Muztagh Glacier, on the Tibetan Plateau. B448-2 T grew optimally at pH 7.0 and 20 C in the presence of 0-1.0 % (w/v) NaCl. [11, 12] . The members of the genus Massilia are characterized as Gram-stain-negative, non-spore-forming, rod-shaped and motile. The major isoprenoid quinone is Q-8. Summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 are typical components of cellular fatty acids. Phosphatidylethanolamine (PE), phosphatidylglycerol (PG) and diphosphatidylglycerol (DPG) are the major polar lipids. The DNA G+C contents range from 62.4 to 68.9 mol% [12] . In this study, a novel strain, B448-2 T , was isolated from the Muztagh ice core from the Tibetan Plateau. As a result of testing using different taxonomic approaches, we considered the strain to represent a novel species of the genus Massilia, and named it Massilia glaciei sp. nov.
The genus Massilia was first described by La Scola et al. [1] as a novel genus of the class Alphaproteobacteria (formerly the alpha-subclass of proteobacteria) [2] . At the time of writing, the genus includes 28 species [3] , which have been isolated from different sources such as blood [1] , human clinical specimens [4, 5] , water [6] , soil [7, 8] , air [9, 10] and ice core [11, 12] . The members of the genus Massilia are characterized as Gram-stain-negative, non-spore-forming, rod-shaped and motile. The major isoprenoid quinone is Q-8. Summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 are typical components of cellular fatty acids. Phosphatidylethanolamine (PE), phosphatidylglycerol (PG) and diphosphatidylglycerol (DPG) are the major polar lipids. The DNA G+C contents range from 62.4 to 68.9 mol% [12] . In this study, a novel strain, B448-2 T , was isolated from the Muztagh ice core from the Tibetan Plateau. As a result of testing using different taxonomic approaches, we considered the strain to represent a novel species of the genus Massilia, and named it Massilia glaciei sp. nov.
B448-2
T was isolated from a 164-metre-long ice core at depth of 23.72 m. The ice core was drilled from Muztagh Glacier on the Tibetan Plateau (36 20.94¢ N, 87 10.38¢ E, 5770 m above sea level). Thawed water from sections of the ice core was used for cultivation. After incubation on R2A agar at 4 C for 30 days [13] bacterial colonies were obtained. The colonies were picked and subcultured several times to confirm purity. Isolates were routinely cultured on R2A agar at 20 C and maintained as a glycerol suspension (15 %, w/v) at À80 C.
Genomic DNA of B448-2 T was extracted according to the methods of Marmur from cells grown on R2A for 72 h at 20 C, and the purity was assessed using a NanoDrop spectrophotometer (2000c; Thermo) [14] . The 16S rRNA gene was amplified with primers 27F (5¢-AGAGTTTGATCCTGGC TCAG-3¢) and 1492R (5¢-CGGTTACCTTGTTACGACTT-3¢) as described by Embley [15] . Subsequently, nearly the fulllength 16S rRNA gene (1505 bp) was compared with sequence entries in EzBioCloud [16] and GenBank (NCBI) in order to determine the approximate phylogenetic affiliation. For phylogenetic calculations, the software package MEGA 5.05 [17] was used and 35 nucleotides were included. The maximumlikelihood, neighbor-joining and maximum-parsimony algorithms were used to reconstruct phylogenetic trees with bootstrap values based on 1000 replications (Fig. 1) T and species of the genus Massilia formed a monophyletic group in the maximum-likelihood phylogenetic tree (Fig. 1) . On the basis of the results of 16SrRNA gene sequence analysis we concluded that B448-2 T represented a species of the genus Massilia.
To further determine the taxonomic position of the novel isolate, a series of phenotypic and genotypic approaches were employed. The Gram reaction was performed using a Gram Stain kit (Difco) according to the manufacturer's instructions. Catalase activity was determined from bubble production in 3 % (v/v) H 2 O 2 . Oxidase activity was determined using 1 % N, N, N¢, N¢-tetramethyl-1, 4-phenylenediamine (Oxidase Reagent, bioM erieux). Motility was assessed by the hanging-drop method. Growth was measured from 0 to 40 C with an interval of 5 C after the cells had been incubated in R2A broth for 2 weeks. The pH range for growth (pH 4.0-11.0, at intervals of 1.0 pH
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Herminiimonas saxobsidens NS11 T (AM493906) unit) was assessed after incubation for 2 weeks in R2A broth at 20 C, the pH of the medium was adjusted by addition of buffer solutions (Na 2 HPO 4 /NaH 2 PO 4 for pH 4.0-7.0 and Na 2 CO 3 /NaHCO 3 for pH 8.0-11.0). Tolerance to salt was tested in R2A broth with the 0-8 % (w/ v) NaCl at 20 C. Colony characteristics were observed on R2A agar plates after 5 days of growth. Morphology was observed by transmission electron microscopy (JEM-1400; JEOL) (Fig. S1 , available in the online Supplementary Material) after the cells had been grown for 2 days. Other physiological and biochemical properties were determined using API 20E, API 20NE, API ZYM and API 50CH kits (bioM erieux.) at the temperature recommended by the manufacturer. The comparison of physiological and biochemical characteristics among B448-2 T and reference strains of genera Massilia, Rugamonas and Duganella were summarized in Table 1. B448-2 T could be differentiated from Massilia eurypsychrophila CGMCC 1.12828 T , by being positive for the Voges-Proskauer test, acid phosphatase, b-galactosidase, a-glucosidase and N-acetyl-bglucosaminidase and negative for motility, D-glucose assimilation and cystine arylamidase. T . All strains are positive for catalase and oxidase activities and nitrite reduction and negative for indole and H 2 S production. Aesculin hydrolysis is positive for all strains, but none of the strains can hydrolyse arginine, urea, L-tryptophan, L-lysine, L-ornithine or gelatin. All strains show positive reactions for alkaline phosphatase, esterase (C4), esterase lipase C8, leucine arylamidase, valine arylamidase and naphthol-AS-BI-phosphohydrolase activities, and negative reactions for trypsin, b-glucuronidase, a-mannosidase and a-fucosidase activities. Acid is not produced by all strains with the use of DLmannitol, inositol, D-sorbitol, L-rhamnose, melibiose, amygdalin and L-arabinose. +, positive; À, negative. All data are from this study unless indicated otherwise. Fatty acid methyl esters were extracted and prepared using the standard protocol of the Microbial Identification System (version 6.0, MIDI) using exponential-phase cells harvested after 3 days of growth at 20 C [18, 19] . The major fatty acids were summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 67.7 %) and C 16 : 0 (19.4 %). No pronounced differences in the fatty acid profiles of B448-2 T and Massilia eurypsychrophila CGMCC 1.12828
T were found; however, slight differences could be observed (Table 2) , such as B448-2 T did not have C 10 : 0 2-OH but Massilia eurypsychrophila CGMCC 1.12828
T had and B448-2 T had a relatively lower proportion of C 18 : 1 !7c than Massilia eurypsychrophila CGMCC 1.12828
For isoprenoid quinone analysis, cells were incubated for 3 days at 20 C. Quinones were extracted and analyzed using the method described by Hiraishi et al. [20] . The predominant isoprenoid quinone of B448-2 T was Q-8. Polar lipids were extracted from 100 mg freeze-dried cell material by using the two-stage method described by Tindall [21] . The major polar lipids were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), an unknown aminolipid (AL) and an unknown phospholipid (PL) (Fig. S2) . The G+C content of the DNA of B448-2 T was determined on the basis of thermal denaturation of genomic DNA [22] . The genomic DNA G+C content of B448-2 T was 66.1 mol%.
Since B448-2 T was phylogenetically most closely related to Massilia eurypsychrophila CGMCC 1.12828 T , indicated by the 97.8 % 16S rRNA gene sequence similarity, we further compared B448-2 T and Massilia eurypsychrophila CGMCC 1.12828
T at the genomic level by DNA-DNA hybridization, which was carried out applying the optical renaturation method [22, 23] . The temperature used in the optimal renaturation method was 80 C. Hybridizations were repeated three times and means of the resulting values were determined. The level of DNA-DNA relatedness between B448-2 T and Massilia eurypsychrophila CGMCC 1.12828
T was 37.6 %±3 %.
Phylogenetic analysis and 16S rRNA gene sequence similarity together with the major fatty acids (C 16 : 0 and C 16 : 1 !7c and/or C 16 : 1 !6c), the isoprenoid quinone (Q-8) and the polar lipids (PE, PG and DPG) data support the affiliation of B448-2 T to the genus Massilia. Furthermore, B448-2 T could also be differentiated from its closest phylogenetic neighbour Massilia eurypsychrophila CGMCC 1.12828 T by DNA-DNA hybridization, enzyme activities, morphology and optimum growth temperature. Therefore, on the basis of the characters described above, strain B448-2 T represents a novel species of the genus Massilia for which the name Massilia glaciei sp. nov. is proposed.
DESCRIPTION OF MASSILIA GLACIEI SP. NOV. T ) which was isolated from the Muztagh ice core from the Tibetan Plateau. The genomic DNA G+C content of the type strain is 66.1 mol% (from Tm).
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